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Asthma morbidity and mortality are disproportionately high in urban centers, and minority children are especially vulnerable. Factors that contribute
to this dilemma include inadequate preventive medical care for asthma management, inadequate asthma knowledge and management skills among
children and their families, psychosocial factors, and environmental exposure to allergens or irritants. Living in substandard housing often constitutes
excess exposure to indoor allergens and pollutants. Allergens associated with dust mites (DM) and cockroaches (CR) are probably important in both
onset and worsening of asthma symptoms for children who are chronically exposed to these agents. Young children spend a great deal of time on
or near the floor where these allergens are concentrated in dust. Of children (2 to 10 years of age) living in metropolitan Washington, DC, 60% were
found to be sensitive to CR and 72% were allergic to DM. Exposure to tobacco smoke contributes to onset of asthma earlier in life and is a risk fac-
tor for asthma morbidity. Since disparity of asthma mortality and morbidity among minority children in urban centers is closely linked to socioeco-
nomic status and poverty, measures to reduce exposure to environmental allergens and irritants and to eliminate barriers to access to health care
are likely to have a major positive impact. Interventions for children in urban centers must focus on prevention of asthma symptoms and promotion
of wellness. - Environ Health Perspect 1 03(Suppl 6):59-62 (1995)
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Introduction

Asthma morbidity and mortality are dis-
proportionately high among African
American (AA) children who live in urban
areas, especially those of relatively low
socioeconomic status (SES). Inadequate
preventive medical care for asthma man-

agement and lack of asthma knowledge
and management skills among children
and their families are significant contribut-
ing factors to this problem. Asthma mor-

tality is 5 to 7 times higher for AA children
than their white counterparts (1) and they
are twice as likely to be hospitalized for
asthma (2). Recent studies suggest that the
disparity of mortality and morbidity are

closely associated with SES, and that
poverty rather than race or ethnicity is a

more significant risk factor (2,3). AA chil-
dren have a 20% higher prevalence of
asthma than Caucasian children.

There are a number of studies that
clearly demonstrate that asthma mortality
and morbidity are worse in urban centers

This paper was presented at the symposium on
Preventing Child Exposures to Environmental
Hazards: Research and Policy Issues held 18-19
March 1994 in Washington, DC. Manuscript received:
December 5, 1994; accepted: May 15, 1995.

The research was supported in part by a grant
from Hasbro Children's Foundation, New York.

Address correspondence to Dr. Floyd J. Malveaux,
Department of Microbiology, Howard University
College of Medicine, 520 W Street, NW, Washington,
DC 20059. Telephone (202) 806-6284. Fax (202) 806-
4508.

than elsewhere. For example, in Cook
County, Illinois, a disproportionately high
percent of asthma deaths occurred in the
inner city (4) and in East Harlem the rate
was 10 times that of the average rate in the
United States (5). Hospitalization rates for
asthma show a similar pattern. Between
1982 and 1986 hospitalizations for asthma
in different neighborhoods of New York
City showed the highest rate (115/10,000
population) to be in East Harlem and was
16 times higher than that of the lowest rate
(7.2/10,000), which occurred in Greenwich
Village-Soho in Manhattan (5). In Mary-
land, excess hospitalization rates were noted
in children living in the inner city (2).

Disparity of asthma morbidity that
exists in urban centers reflects to a grea.
degree the gap that exists in SES and acces
sibility of health care (especially preventive
care) in patients of relatively low SES. For
example, 50% of African-American and
42% of Hispanic children are poor (6),
and regular health care (whenever present)
for the poor is more likely to be in an
emergency room (ER) (7). Insurance sta-
tus is often a strong predictor of access to
care in low income populations (8). Case-
controlled studies have identified some risk
factors that are associated with increased
asthma mortality and morbidity: hospital-
ization(s) in the recent past; frequent ER
visits; previous life-threatening episodes of
asthma; inadequate or delayed treatment of
acute attacks; labile or deteriorating lung
function; cultural or economic barriers to

health care (9). Other risk factors are asso-
ciated with problems that are characteristic
of poverty and the urban center, and day to
day life stresses pose barriers to seeking reg-
ular and preventive care.

In some cases asthma of children living
in urban centers is very difficult to manage.
This may due to intrinsic or extrinsic fac-
tors. An example of intrinsic factors may be
abnormal lung development and function
(e.g., premature birth). Extrinsic factors
may include the result of chronic exposure
to allergens or irritants or psychosocial
problems. Many children in urban centers
live in substandard housing where exposure
to indoor allergens and pollutants (espe-
cially tobacco smoke) constitutes a risk fac-
tor that can be controlled to a limited
degree. In urban dwellings, allergens asso-
ciated with dust mites (DM) and cock-
roaches (CR) are believed to be important
in both onset and worsening of asthma
symptoms. For example, it has been shown
that exposure to high levels of mite allergen
(in dust) during infancy or in the first year
of life results in the increased likelihood of
sensitization and positive skin tests to these
allergens and the development of asthma
(below). Conversely, when mite allergen
levels are significantly reduced in the
home, the frequency of asthma symptoms
is reduced.

One of the earliest reports suggesting a
role for CR in asthma was that of a study
30 years ago by Bernton and Brown (10).
In a recent survey in our clinics at Howard
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University Hospital in Washington, DC
60% of children (2-10 years of age) were
positive to CR (11). This rate of sensitiza-
tion to CR was comparable to that (58%)
found in an atopic population in Chicago
where bronchial challenges were also done
(12). Reductions in pulmonary function
following challenge with CR were noted
and strongly suggested a causative role of
CR in asthma symptoms in this urban
population.

Of urban subjects with asthma and
positive skin reactivity to CR antigen, 91%
had immediate positive bronchial reactiv-
ity, and 48% had late-phase reactions (13).
The prevalence of CR allergy among
asthma patients is directly related to socio-
economic status and CR allergy in asth-
matics of low SES is common, ranging
from 52 to 78% (11). The potential
importance of CR asthma is underscored
by the postulation that recurrent exposure
to allergens may be responsible for the air-
way inflammation in asthma (14).

In general, children with asthma who
are exposed to passive tobacco smoke (TS)
have been shown to have increased emer-
gency room visits, impaired lung function,
and a higher requirement for medications.
There is evidence that there is a dose
response between the number of cigarettes
smoked and the length of time of smoking
with the severity of asthma symptoms in
children. Exposure to TS contributes to
onset of asthma earlier in life and is a risk
factor for frequent ER visits.

The health effects of environmental
tobacco smoke are being increasingly
identified and the effect of environmental
TS on respiratory function and lung dis-
ease in children has been a particularly
intense area of investigation. Tobacco
smoke is ubiquitous in the workplace, pub-
lic and private establishments, and in the
home, making exposure to environmental
TS virtually unavoidable. In a study of
nonsmokers and former smokers, 63.3% of
nonsmokers reported some daily exposure,
34.5% reported exposure of at least 10
hours per week and 15.9% reported at least
40 hours of exposure per week (15). About
70% of children in the United States live
in homes where there is at least one adult
smoker (16).

There is a consistently observed effect
of environmental TS from parental smok-
ing on a number of acute childhood respi-
ratory illnesses. Infants of smoking mothers
have a greater number of hospital admis-
sions for pneumonia and bronchitis than
children of nonsmoking parents (17), and

are more likely to have pneumonia and
bronchitis during the first year of life (18).
There is an increased frequency of tra-
cheitis and bronchitis in infants whose par-
ents smoked, most of the risk is derived
from maternal smoking (19).
A study of random community-based

populations in Michigan and Massachu-
setts showed that children of smokers were
more likely to have asthma, particularly
severe asthma, than children of nonsmok-
ing parents (20). In a study of children
aged 7 to 17 years with a history of asthma,
the children of mothers who smoked had
47% more symptoms, a lower FEVI (13%
lower), and a fourfold greater responsive-
ness to a histamine challenge test than
asthmatic children of nonsmoking mothers
(21). Additionally, a study of asthmatic
children showed a significant increase of
63% in asthma-related visits to an ER by
children exposed to parental tobacco
smoke (22). The published data to date
suggest that parental smoking, particularly
maternal smoking, increases the frequency
and severity of asthmatic attacks (23).

Interventions in the Inner City
Too few interventions have been tried in
patients in urban centers. The long-term
effectiveness of education in modifying
behavior is unknown; but it is likely that
education alone of patients and their fami-
lies, especially about the importance of pre-
ventive care, will significantly reduce
mortality and morbidity. Measures to
reduce exposure to environmental allergens
and irritants and to eliminate some of the
barriers to access to health care are likely to
make a major positive impact.

The roles of education and avoidance
of allergens and irritants cannot be over-
emphasized. Children with asthma have
hyperresponsive airways, and the need to
understand the chronicity of this disease
will avoid the episodic approach to both
nonpharmacologic and pharmacologic
management. Education involves helping
families understand asthma and learn and
practice skills necessary to manage the ill-
ness. Providing information (written or
verbal) is necessary, but is not sufficient to
accomplish these objectives. Education
must begin at the time of diagnosis and con-
tinue with each office visit and telephone
call. Each office visit, however brief, should
be viewed as an opportunity for patient and
family education. The educational needs of
patients and families may change with time
and should be assessed at regular intervals.
Encouraging active participation in a part-

nership with the clinician will improve envi-
ronmental control measures and patient
adherence to a management plan.

Avoidance of allergens and irritants that
produce airway narrowing is important
since these factors are known to provoke
acute symptoms and increase airway hyper-
responsiveness. This, in turn, increases vul-
nerability to further irritant and allergen
exposure. If allergy plays a role in a
patient's asthma symptoms, environmental
control measures to avoid specific allergens
are of paramount importance, and
immunotherapy may be indicated in
selected patients.

Central to the health effects of indoor
allergens and the importance of education
is the role of allergen avoidance as a pri-
mary method of promoting good health
and controlling diseases initiated or exacer-
bated by exposure to these allergens. For
example, mite allergen avoidance is consid-
ered an important method of treatment for
dust mite allergy (24) and is also associated
with improvement of asthma when rigor-
ous methods of avoidance are employed
(25). In the Canadian study by Murray
and Ferguson there were substantial reduc-
tion in bronchial hyperreactivity and med-
ication requirements in ten children who
used mite avoidance measures. The regi-
men was stringent and included removing
carpets, sealing heating ducts, and remov-
ing from the home animals to which the
children had positive allergy skin tests (26).

Studies suggest that allergen avoidance
reduces morbidity of asthma in sensitized
individuals and that there is correlation of
high prevalence of immediate hypersensitiv-
ity to common indoor allergens and exis-
tence of threshold levels of exposure in
individuals at risk. Recent progress in the
immunochemical detection of common
indoor allergens such as cat, dust mite, and
cockroaches makes it possible to measure
exposure to these allergens and to define the
threshold levels of exposure that are needed
to effect sensitization and increased symp-
toms (27). For example, it has been sug-
gested that exposure to greater than 2 pg
group I dust mite allergen (or 100 mites)
per gram of dust increases the risk of chil-
dren developing sensitization and asthma.
In addition to the risk of sensitization to
allergens derived from cats, cockroaches,
and grass pollen, endotoxins are strongly
suspected as potent pro-inflammatory sub-
stances in individuals exposed to high levels
of these allergens (28). Finally, in a
prospective study in a cohort of British chil-
dren at risk of allergic disease because of
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family history, there was a trend toward
sensitization to dust mites by age 11 when
exposure to antigen at age 1 had been to
more than 10 pg Der p I/g of dust (29).
The age at which wheezing first occurred
was positively related to the level of expo-
sure at age 1 for all children, but especially
for those who had a family history of
atopy. In this study it is suggested that in
addition to genetic factors, exposure to cer-
tain allergens in early childhood may be an
important determinant for subsequent
development of respiratory diseases such as
asthma. Thus, avoidance of indoor aller-
gens may be important in managing asthma
and will likely be significant in reducing
morbidity in susceptible individuals.

Future studies are necessary to answer
the questions of how stringent and for how
long avoidance measures should be
attempted, since not all studies have been
uniformly positive in demonstrating the
beneficial effect of allergen avoidance on
allergic diseases (30). Among 26 children
with mild to moderate asthma who partici-
pated in a controlled trial of dust mite
avoidance for up to 12 weeks, there was no
significant difference among the study and

control groups in bronchial reactivity to
histamine, symptom scores, peak expira-
tory flow rates, or medication require-
ments. However, the measures of
avoidance were less stringent than those of
the studies cited above. On the other hand,
it is argued that it may be difficult to con-
vince parents of children with mild to
moderate asthma (as opposed to severe
asthma) that more stringent methods are
warranted. While this study failed to show
clinical benefit from mite avoidance, there
was a fall in total serum IgE, the
significance of which is unknown at pre-
sent. The long-term effects of avoidance
and the appropriate patient population on
whom such measures may be effective are
presently unknown.

In some cases objective monitoring of
lung function may be an important means
of monitoring exposure to allergens and
irritants. Peak Expiratory Flow Rates
(PEFR) have been reported to be useful in
daily monitoring to detect early stages of
airway obstruction and as a guide to initiate
therapy; in determining when emergency
care is needed; and in obtaining daily mea-
sures to investigate the potential role of

allergens at home or in the workplace.
Further studies are needed to determine
which group of patients (e.g., by severity of
asthma) or under what circumstances mon-
itoring ofPEFR will be effective.

Summary
Studies to date suggest that indoor aller-
gens and irritants play a significant role in
level of asthma morbidity experience by
children living in urban centers. Although
relatively few controlled studies have been
done to assess the significance of and to
intervene in reducing exposure to environ-
mental allergens (especially indoor aller-
gens) and irritants in this population, the
following suggestions can be made:
* provide education to patients and

health care providers about environ-
mental risk factors (allergens and irri-
tants), especially in urban centers;

* stress prevention of asthma symptoms
and promote days of wellness and
normal function;

* initiate and maintain surveillance of
individuals and groups who are at risk
of exposure to high levels of allergens
and irritants.
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